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The producer must have the necessary facilities, equipment, and personnel to produce and analyze the gas mixture in the manner described in this document. NIST may require a meeting with key personnel and/or a site visit to the producer's facility.
3)
The producer must agree to one or more of the following; a) make the NTRMs available for sale to U.S. customers; b) demonstrate that traceable standards produced from NTRMs (as described in section 6.2) will be made available to U.S. customers; or, c) will be used to produce gas standards according to the EPA protocol standards document [Ref. 2] 
Producer Analysis
The responsibility of the producer is threefold; 1) to determine the concentration relationship among all of the cylinders in the batch (batch homogeneity); 2) to establish the average concentration of the batch; and, 3) to establish a baseline from which to compare future analyses performed to evaluate batch stability.
To accomplish this, one or more NIST certified standards (see Definition of Terms) are to be used. The producer's data are used to assess batch homogeneity and are included in the overall expanded uncertainty in 3 the concentration of the batch. Thus it is imperative that the producer generates high quality data in order for the expanded uncertainty to be minimized. Section 3 provides more details on the analysis phase of NTRM batch production.
NIST Data Review
The producer must submit to NIST all the data generated from activities described in sections 2.4 and 2.5. The producer should review these data prior to submission to determine if the batch meets NIST specifications. Once the producer is confident that the batch meets specifications, the producer should submit the data using a NIST approved data format. NIST will review the data to determine if the batch meets NIST specifications and to select representative cylinders from the batch for NIST evaluation. Upon request, the producer will provide NIST with any additional data and/or information relating to the production and analysis of the where is the concentration of the batch standard as determined by NIST, and C Producer is the concentration of the batch standard as determined by the producer. This factor is used to adjust the producer's analysis of the NTRM batch to the NIST analysis. If this factor is 1.000 ± 0.005, certification can proceed and the producer's data can be validated. If the factor deviates from unity more than 0.5 % the certification may proceed but NIST will work with the producer to identify the reason for the deviation. If, after reconciliation between NIST and the producer, the factor still deviates from unity more than 0.5 % the batch will be rejected.
NIST will also examine the data to determine if the ratio of the concentration values between the selected cylinders and the batch standard are the same as determined by both NIST and the producer. If the ratios determined by NIST are the same (within measurement uncertainty) as that determined by the producer, then the producer's data can be considered valid and certification can proceed. However, if the ratios do not match within measurement uncertainty the NTRM batch will be rejected.
Once the producer's data have been validated, NIST will examine the data for overall batch homogeneity. If the producer's data show that the batch is homogeneous and stable the batch can be certified.
If the batch shows a percent relative standard deviation in the concentration of greater than 0.5 %, the batch will be rejected. A possible exception can be made where homogeneous batches are difficult to prepare due to the chemical nature of particular analytes.
If the batch is found to be homogeneous, and the producer's data have been validated, then NIST will proceed to assign a concentration value. NIST first adjusts the producer's homogeneity data using factor F so each cylinder's concentration value reflects NIST's value assignment of the batch standard. The final certified concentration value for the batch is the average of the producer's NIST adjusted homogeneity data.
Value Uncertainty
The uncertainty [Ref. 1] of the NTRM concentration value is estimated using a three-component additive analysis of variance model. The components are: 1) the assigned uncertainty of the standards used in the NIST analysis; 2) the measurement uncertainty of the NIST analysis of the NTRM batch standard; and, 3) the batch homogeneity measured by the producer.
A combined uncertainty for the NIST standard, u PS , is derived from the assigned 95 % confidence interval of the standard (U PS ) using the appropriate coverage factor (example: an assigned 95 % confidence interval of 1.5 
NTRM Documentation
After the certification process is completed, the NTRM cylinders are returned to the producer and NIST generates a Report of Analysis (ROA), which is issued to the producer. The ROA contains; 1) the NIST-assigned NTRM batch concentration value and it's uncertainty; 2) the certification period; 3) a description of the NIST value assignment procedure including the determination of the concentration factor (F); 4) a description of the NIST standard(s) used; 5) a listing of the NTRM samples analyzed by NIST along with the NIST and producer's concentration values; and, 6) a listing of all the certified cylinders in the NTRM batch and the concentration value for each as calculated by NIST.
Certificates of Traceability and cylinder labels are also prepared and sent to the producer. Each Certificate of Traceability displays the NTRM logo, the batch identification number, the concentration and uncertainty, and the certification period. The cylinder labels also display the NTRM logo, the NTRM batch identification number, and the batch concentration value and uncertainty. 4.6 NTRM Rejection Criteria NIST will reject an NTRM for any one of the following reasons: 1) impurity concentrations are too high; 2) the concentration factor (F) diverges from unity more than 0.5 % after reconciliation between NIST and the producer; 3) the producer's and/or NIST's homogeneity data shows a concentration spread > 0.5 % relative; and, 4) NIST's concentration ratios to the batch standard do not agree within measurement uncertainty with the producer's concentration ratios. In all these cases NIST will work with the producer to resolve the problem for future NTRM work. NIST may reconsider the certification of a rejected batch if additional analytical work is performed by the producer and the batch resubmitted for certification. The cylinders will be clean, of standard size and construction, and of known compatibility and history with the composition of the proposed standard. The cylinders will be equipped with valves of the appropriate material that conform to Compressed Gas Association (CGA) recommendations for the particular gas mixture. The reagent gases must be of high purity and quality to ensure that impurity levels and mixture stability meets NIST specifications.
2)
The concentration of the mixture is within 5 An excellent document describing a method to prepare a gas mixture referencing an SRM or NTRM is given in reference 3. metrological community to be served. Reference material producers adhering to these requirements will be allowed the "NTRM" trademark. (2.2) f Discussions between NIST/Producer (2.3) i Producer Blends Batch (3.2) 1 Producer Analyzes Batch (3.3 and 3.4) Producer Reviews Data for Stability and Homogeneity (3.5) I Producer Submits Data to NIST NIST Reviews Data (2.6 (4.3 and 4.4) Sends Report, Certificates, Labels (4.5) 
